Interaction of artemisinin and its related compounds with hydroxypropyl-beta-cyclodextrin in solution state: experimental and molecular-modeling studies.
Hydroxypropyl-beta-cyclodextrin (HPBCD) was investigated as a possible solubilizer for a series of poorly water-soluble antimalarial drugs. The solubilities of artemisinin, artether, dihydroartemisinin, and 10-deoxoartemisinin in HPBCD solutions were studied. The phase-solubility profile of these drugs in HPBCD solutions, in the concentration range studied, can be classified as type A(L) or soluble 1:1 complexes. The solubilities of artemisinin, artether, dihydroartemisinin, and 10-deoxoartemisinin in 20% w/v solutions of HPBCD are 4.5, 1.3, 6.0, and 5.2 mg/mL, respectively. The stability constants of artemisinin, dihydroartemisinin, artether, and 10-deoxoartemisinin complexes with HPBCD are 475, 405, 327, and 146 M(-1), respectively. Three different docking methods, SYBYL DOCK, FlexiDock, and DOCK 4.0.1 were evaluated to further understand the complexation modes and applicability of the docking programs for the modeling of inclusion complexes. The results showed that DOCK 4.0.1 offers a better correlation in terms of orientation of molecules inside the cyclodextrin cavity and also in terms of docking scores.